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MODELO DELACASCADANEUROMETABOLICA

1. Despolarizacién abrupta
2. Liberacion NT excitadores
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“Todos estos procesos condicionan la liberacion de proteinas especificas del SNC al LCRYy,

secundariamente, a la sangre, lo que constituye la base fisiopatologica para el empleo de biomarcadores
enel TCE”.

BIOFLUIDOS DISPONIBLES

SANGRE LCR
El mas estudiado Menos estudios
Auge técnicas de analisis Menor disponibilidad
Buen poder de deteccidn Mayor poder de deteccion
Relativo bajo coste Mayor coste

Extraccion tolerable M4s invasivo
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BIOMARCADOR

[

GFAP (Glial Fibrillary Acidic
Protein)

]

[

UCH-L1 (Ubiquitin C-terminal
Hydrolase L1)

J

S1008

NSE (Neuron Specific Enolase)

Tau (fosforilada)

NfL (Neurofilamento ligero)

Otros en investigacion (IL-6,
miRNAs, metabolémica)

Origen celular

Astrocitos

Neuronas (cuerpo
celular, axones)

Astrocitos, células de
Schwann

Neuronas, células
neuroendocrinas

Axones

Axones

Inflamacidn sistémica,
expresion génica

Tiempo

Muy precoz (1-6 h)

Precoz (1-12 h)

Precoz (horas)

Pico 24-48 h

Subagudo (dias)

Precoz, pero
semanas-meses

persiste

Variable

Qué indica

Dano glial; severidad de lesion;
mortalidad

Dano neuronal directo; volumen
hematoma; mal desenlace

Discriminacion lesion
prondstico funcional

leve;
Dafo neuronal; mal pronéstico en
TBI grave

Lesion axonal difusa; deterioro
cognitivo

Lesion axonal; prondstico
funcional a largo plazo
Modulacién inflamatoria;

prediccion de evolucién

Limitaciones

Especifico de glia, pero no
distingue lesién focal vs difusa

Se eleva también en ictus y
neurodegeneracién

Elevado en trauma extracraneal y
melanoma

Aumenta en
neoplasias

hemdélisis vy

No especifico de trauma
(también en Alzheimer, CTE)

Elevado en enfermedades
neurodegenerativas

Aln experimentales



GFAP = “Glial Fibrillary Acidic Protein”

BIOMARCADOR Origen celular Tiempo Qué indica Limitaciones
GFAP (Glial Fibrillary Acidic

ibri di . Dano glial; severidad de lesion; Especifico de glia, pero no
Protein) Astracitos Muy precoz (1-6 h) mortalidad distingue lesién focal vs difusa
T A Literature Review of Traumatic Brain Injury Biomarkers
biomarkers GFAP
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Mohamed H. Nafady® - Eshak I. Bahbah® - Mahmoud Ahmed Ebada®® - Ghulam Md Ashraf’® - Ahmed Negida® -

George E. Barreto'®®
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2. Soporte estructural neuronal
3. Activacidon de neuroglia GLIOSIS
4. TCE - mayor activacion mp
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UCH-L1 = ‘Ubiquitin C-terminal Hydrolase L1”

BIOMARCADOR Origen celular Tiempo Quéindica Limitaciones
UCH-L1 (Ubiquitin C-terminal Neuronas (cuerpo Precoz (1-12h) Dafio neuronal directo; volumen  Se eleva también en ictus y
Hydrolase L1) celular, axones) hematoma; mal desenlace neurodegeneracién

_ NSE A Literature Review of Traumatic Brain Injury Biomarkers
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Neuronal cell injury
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S100B

BIOMARCADOR Origen celular Tiempo Quéindica Limitaciones
S1008 Astrocitos, células de Discriminacién lesion leve; Elevado en trauma extracraneal y
Precoz (horas) _ .
Schwann prondstico funcional melanoma
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OTROS
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Serum GFAP and UCH-L1 for prediction of absence of
intracranial injuries on head CT (ALERT-TBI): a multicentre

observational study

Jeffrey ] Bazarian®, Peter Biberthaler*, Robert D Welch, Lawrence M Lewis, Pal Barzo, Viktoria Bogner-Flatz, P Gunnar Brolinson, Andras Biiki,
James'Y Chen, Robert H Christenson, Dallas Hack, ] Stephen Huff, Sandeep Johar, ] Dedrick Jordan, Bernd A Leidel, Tobias Lindner,
Elizabeth Ludington, David O Okonkwo, Joseph Ornato, W Frank Peacock, Kara Schmidt, Joseph A Tyndall, Arastoo Vossough, Andy S Jagoda

An estimated 54-60 million people worldwide sustain a
traumatic brain injury (TBI) each year." In the USA, TBI
results in more than 2-5 million emergency department
visits annually, most of these being mild TBI (also known
as concussion).” Head CT scan is the diagnostic modality
of choice to evaluate patients for traumatic intracranial
injuries,’ contributing to the approximately 20 million
head CT scans performed annually in the USA.* Although
effective for detecting traumatic injuries that require
observation or neurosurgical evacuation, the widespread
use of head CT scanning has been questioned due
to potential adverse effects of radiation exposure,
unnecessary emergency department resource use, and
cost.”® These factors take on added importance for
patients with mild TBI in whom the prevalence of

INCIDENCIA

IMPACTO SALUD GLOBAL

TCE LEV
MAYOR PARTE
EFECTOS
ADVERSOS
RADIACION

TCsc con LIC
< 10%

{TC INDISCRIMINADOS?

CT-detected intracranial injury is typically less than 10%.°
Clinical decision rules (CDRs) have been developed with
the goal of reducing unnecessary head CT scans, but they
have had only modest impact on CT use.*’

Prior studies have shown the potential for blood-based
brain injury biomarkers to predict the absence of
intracranial injury after TBI and aid in reducing
unnecessary head CT use*" Of the many different
proteins, small molecules, and lipid products investigated
in humans for this purpose, the S100 astroglial calcium-
binding protein B (S100B) has been the most studied.
Although some guidelines have recommended this
biomarker for clinical use to predict intracranial injury
on CT? the 2008 American College of Emergency
Physician guidelines for managing adult patients with
mild TBI determined that use of S100B only had level C



Serum GFAP and UCH-L1 for prediction of absence of
intracranial injuries on head CT (ALERT-TBI): a multicentre
observational study

Jeffrey ) Bazarian*, Peter Biberthaler*, Robert D Welch, Lawrence M Lewis, Pal Barzo, Viktoria Bogner-Flatz, P Gunnar Brolinson, Andras Biiki,
James Y Chen, Robert H Christenson, Dallas Hack, ] Stephen Huff, Sandeep Johar, ] Dedrick Jordan, Bernd A Leidel, Tobias Lindner,
Elizabeth Ludington, David O Okonkwo, Joseph Ornato, W Frank Peacock, Kara Schmidt, Joseph A Tyndall, Arastoo Vossough, Andy S Jagoda

evidence.! Currently, no blood-based brain biomarker
tests in the USA have been approved by the US Food and
Drug Administration (EDA) for use outside a research
setting. This gap in diagnostic capability has received

much attention with many calls for advancing brain
o e Y g 1. FALTA DE ESTUDIOS
Several novel brain proteins have been identified that 2. GFAP + UCH-L1

potentially address this gap.* Two proteins, ubiquitin
C-terminal hydrolase-L1 (UCH-L1) and glial fibrillary
acidic protein (GFAP), have emerged as promising
candidates for translation to clinical use. Preliminary

We therefore did a large, prospective, multicentre trial,
entitled A Prospective Clinical Evaluation of Biomarkers
of Traumatic Brain Injury (ALERT-TBI), aiming to
validate the ability of a biomarker test combining ‘ ALERT-TBI
UCH-L1 and GFAP, at predetermined cutoff values, to
predict traumatic intracranial injuries on head CT scan
within 12 h of TBI.

ASPECTOSTECNICOS

| OBJETIVO

Prediccion de LIC
en TC cerebral
< |2h de TCE




Serum GFAP and UCH-L1 for prediction of absence of
intracranial injuries on head CT (ALERT-TBI): a multicentre
observational study
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Outcomes
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2. Los valores de GFAP y UCH-LI| se vieron claramente elevados respecto al valor ‘ VPN = 0.996 ‘

inferior del rango en los pacientes con LIC, con medianas de 135 pg/ml (VS 22 pg/ml)
para GFAP y de 604,8 pg/ml (VS 261 pg/ml) para UCH-LI.



The game changer: UCH-L1 and GFAP-based blood
test as the first marketed in vitro diagnostic test
for mild traumatic brain injury

1. ESPECIFICOS
SENSIBLES
DETECTABLES

Firas Kobeissy, Rawad Daniel Arja, Jennifer C. Munoz, Deborah A. Shear, NIVELES LCI > SANOS

Janice Gilsdorf, Jiepei Zhu, Hamad Yadikar, William Haskins, J. Adrian Tyndall
& Kevin K. Wang

o »» 0 b

CORRELACION

Currently, UCH-L1/GFAP are considered the first-generation = According to Wang et al. [10], the ideal and reliable fluid
biomarkers for TBI and other forms of brain injury, these biomarker of TBI should meet the following criteria: (1)
biomarkers have paved the way for new biomarkers to follow First, head trauma should induce the release of that bio-

[2,7]. Most importantly, the criteria for a promising new TBI marker into accessible body fluids; (2) the biomarker level
must increase significantly in TBI patients than in healthy

people; (3) the biomarker should correlate quantitatively and
biomarker depends on [1] brain specificity or enrichment [2], gualitatively with injury severity; and (4) the level of the bio-
robust detectability in blood following injury, and [3] sensitiv- dmarker should be associated with other clinical diagnostic
ity high enough to detect mild injury. New biomarker discov-fltools as GCS, CT, and MRI [10].




Study protocol for investigating the

clinical performance of an automated
blood test for glial fibrillary acidic protein
and ubiquitin carboxy-terminal hydrolase
L1 blood concentrations in
with mild traumatic BRAIN Injury and
reference values (BRAINI-2 Elderly
European study): a prospective multicentre
observational study

Alfonso Lagares,’*® Jean-Frangois Payen,*® Peter Biberthaler,” M Antonia Poca,’

Odile Méjan,? Vladislav Pavlov,? Damien Viglino,'®'" Vincent Sapin, 2

Aurora Lassaletta,'® Javier de la Cruz,' Braini2_elderly_investigators Collaborative
15

group

will assess the performance of an automated test for
measuring serum GFAP and UCH-L1 in elderly patients
to predict the absence of intracranial lesions on head
CT scans after mTBI, and determine both biomarkers
reference values in a non-TBI elderly population.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a large multicentre prospective study to val-
idate the value of serum biomarkers, glial fibrillar
acidic protein and ubiquitin carboxy-terminal hy-
drolase L1, concentrations for predicting brain CT
findings after mild traumatic brain injury (mTBI) in
the elderly population most commonly affected by
mild TBI.

= Comorbidities will be considered but will not prevent
patient inclusion, making the sample similar to real-
world data.

= Comorbidities’ effect on the concentrations of these
blood biomarkers will be assessed.

= Reference values for these biomarkers will also be
obtained in a large group of non-TBI patients, help-
ing fine-tune the test’s value.

= Variability in the indications of CT scans can in-
fluence their positivity rate across countries and
centres, thereby influencing the study’s statistical
power.




Performance of gli al fibrill ary acidic Introduction In liht of the burden of traumatic brain injury

(TBI) in children and the excessive number of unnecessary

protein (GFAP) and ubiquitin carboxy- {1 sassilbegpefomet,reu staegesarestett

limit their use while minimising the risk of delayed diagnosis of

terminal hydrolase L1 (UCH-L]) intracranial lesions (ICLS). dentifying children at higher risk of

1. EXPLORACION NRL

biomarkers in predicting CT scan 2. VALORES DE REFERENCIA
lt d l ° l ut m in 3. MENOSTC
resutts an neuro Oglca 0 co €S STRENGTHS AND LIMITATIONS OF THIS STUDY

Children With traumatic br ain inj ury — The multicentre design of the study with broad prospec-

tive recruitment in several European countries and the

° ° wide spectrum of clinical presentations of the patients
(B RAINI-2|paediatric studyy): Protocol OFf | inciuded wil ensure the generalisabilty of our fincngs.
- = The precision of the primary outcome measurement
will be ensured through evaluation of CT images by

a. European Pl‘OSpeCtIVE two independent neuroradiological experts.
® = The follow-up of the included children will enable
multlcent]_'e Stu dy confirmation of the absence of intracranial lesions,
which may have been detected postdischarge from

the emergency department.

= As performing a CT scan for patient management is

Fleur Lorton,' Alfonso Lagares,? Javier de la Cruz,® Odile Méjan,* Vladislav Pavlov,’ not mandatory as an inclusion criterion, not all children
Vincent Sapin,® Maria Antonia Poca,”® Markus Lehner © ,° Peter Biberthaler,® Il:izlsudaid tm;" urfitrlrrgatelg ut'zgo ‘,’L’Qsﬁﬂﬁiﬂ nte meh ?ng
Anne Chauviré-Drouard,’ Christéle Gras-Le-Guen,' Pauline Scherdel © ;' ica,; result ey

BRAINI-2 paediatric Collaborative group
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Anilityi-Lab
EDA FoA

1. Prediccidn de lesiones intracraneales en TC cerebrales que ayuden en el manejo inicialy en
UCH- la toma de decisiones para el tratamiento médico, quirurgico o conservador/limitador = ,CURVAS'

B e — ACERT- BT _ : :
GFAP studles Assay development 1,975 subjects ‘ J @ ) =

2. Prediccionen la de lesiones:
a. Pacientes en GCS15 con lesiones que potencialmente pueden llevar a deterioro neurolégico
inminente en horas-dias.

b. ¢Vigilancia neuroldégica mas estrecha?
c. ¢ Plantear pruebas de imagen de control previamente a las 24h?
d. g,Plantear medidas mas invasivas de monitorizacidén neurolégica?
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CONCLUSIONES

se constituyen como los biomarcadores mas validados y cercanos a la practica clinica diaria,

abriendo la puerta al estudio de sus multiples utilidades y también a otros biomarcadores futuros.

2. Los (edad, GCS, pupilas, comorbilidad, anticoagulacion, midline shift) siguen siendo los

para latoma de decisiones inmediatas y establecer el prondstico.

3. En el futuro podriamos pasar de decisiones basadas en “solo’’ clinica + TC, a

4. Las (biomarcadores séricos, radiologia cuantitativa, monitorizacion multimodal)

representan un gran avance para el manejo de una entidad compleja como es el TCE y prometen mejorar la

estratificacién prondstica y la seleccion terapéutica en los proximos anos.
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